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Background and Introduction Results (Continued)
Thromboembolism is associated with detachment of small thrombus pieces from the bulk in The proposed 3D phase-y el d model can be
the blood vessel. These detached pieces, also known as emboli, travel through the blood FCM to simulate the process from platelet activation and
bow and may bl ocKk ot her vessels downstream, e. g. , t hey may pl ug t he deep VeE f tﬂeggsitigntoSubsequentdefgrma’[ionWhi|eexposedto
|l eg, groin or arm, | eading to venous thromboemboli sm (VTE). VTE 1 s a signiy causeef®dy or pulsatile blood po
mor bidity and mortality and 1t a ects more than 900, 000 pe e I n the Unit e tes and
result in approximately 100,000 deaths every year.
Mechani cal l nteraction between powing blood and a thrombus 1 s ruci al | n de nNi ng t he
deformation of the thrombus and the possibility of releasing emboli. In this study, we : :
developed a combined framework with particle-based method and phase-y el d met hod t o GOVGrﬂlng Equathn'
simulate the development of a thrombus from platelet aggregation to its subsequent It
Viscoel asti c responses to varilious shear IZ)OWB.eSUS
Calibration of model parameters was achieved by comparing the simulation results
’ S J 2) Platelet aggregation after 15 cycles  (b) Volume fraction with existing In vitro experimental data for the poro-viscoelastic behavior.
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i e el Calibration of permeability  Calibration of elastic shear modulus
L T::::";::'::::::::brm\ (a) Experimental setup adopted from [49]
[ (b) Simulation setup 3D view
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S5 B'EE'ER BN s Conclusion Guidedbyp at i e n tdinical datay c
() VF =033 (d) VF=045 (e) VF =057 () VF =066 such as | esion geometry and |
( multiscale framework has the potential to predict the risk of
Method — : ! -] . thrombotic-embolic events, which are responsible for
(8) Axiab-velocity u ™[y a7 (h) Phase-field 6 signiycant morbidity and mor
We propose a fully-Eulerian, three-dimensional, phase-y e |l d model of thr om T EEm—— | | | | |
calibrated with existing N VItro experimenta| data. 0 ez a4 o5 o5 1 We are WOrklng O.n SQ'VIHQ this set of governing eCIL.JatIOr.]S
s T with PINNs (physics informed neural network) and inferring
Thisphasey el d model considers spatial variations in permeability and material propert i H§mechanical propertiesofthe thrombus (permeability
. . . . . . . and visco-elastic modulus)
within a single uniyed mat hemati cal framework deri ved from an energy perspective,
t hereby all owing us to study e ects of thrombus microstructure and properties on 1ts Nl
def ormati on and possible release of embol under di erent hemodynamic conditlons. References
we combine this proposed thrombus model with a particle-based model which simulates Tierra G, Pavissich JP, Nerenberg R, Xu Z, Alber MS:

the nitiation of the thrombus.
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